INTRODUCTION
number of feral buffaloes often cross breed with Arna. The reserve's western boundary has become an easy access as the guard posts were non functional during the insurgency period. All these above factors have caused a great deal of stress to maintain the biodiversity of the reserve.
STUDY AREA
Koshi Tappu Wildlife Reserve (86 0 55'-87 0 05'E longitude and 26 0 34'-26 0 45'N latitude) lies in the alluvial flood plains of the Saptakoshi River bordering Saptari, Sunsari and Udayapur districts of eastern Nepal (Figure 1) . The reserve has sub-tropical climate and its topography ranges from 75 m to 100 masl. It covers 175 km 2 core area and 173 km 2 buffer zone consisting 16 VDCs that spread across three districts of Sunsari, Saptari and Udayapur with a population of 93,323 from 16,280 households (Baseline Report, 2009 ). Grassland is the major land use type in Koshi Tappu. Change in habitat types is abrupt due to the meandering and braiding of Saptakoshi River. The study was carried out both within the core area as well as in the buffer zone of the Koshi Tappu Wildlife Reserve. Vol. 4, pp 69-82 ISSN: 2091-0363 , Open access at www.nepjol.info/index.php/jowe Wetland Friends of Nepal at www.wetlandfriends.co.cc
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METHODOLOGY
Reconnaissance survey
The study area in general was explored to have an overview and to design the strategies and methodologies for different key species. A total of 60 man days were employed to achieve the stated objectives. Based on the local consultations and information from the reserve staff, all potential sites of Arna, dolphin, marsh mugger crocodile, vulture and Swamp francolin were sketched and mapped on a topographic map. A preliminary survey was then conducted to identify hotspots of dolphins and their distribution in the Koshi River. Standardized point counts were then analyzed for population abundance assessment.
Block count
Koshi Tappu Wildlife Reserve is rectangular in shape, where Sapta Koshi River flows from north to south. Therefore the study area was divided into two parts east to Sapta Koshi and west to Sapta Koshi and then divided the eastern and western parts into two blocks each. The blocks were named as Eastern block (East to Sapta Koshi River) -a) South to coffer dam (Haripur / Kusaha area), b) North to coffer dam (Madhuwan area and Prakashpur Side Island) and Western Block (West to Sapta Koshi River) -a) North to Pathari post (Pathari side island, Bhagalpur and Kamalpur area), b) South to Pathari post (Badgama/ Jagatpur area). A complete sweep through direct count was done.
Waterhole method
The waterhole census was carried out by a combination of raft, boat, foot and vehicle along the river bank of Saptakoshi, Mariya and Trijuga River. The Sapta Koshi river stretch was divided into six sections namely Chatra to Rajabas (15 km), Rajabas to Prakashpur (3 km), Prakashpur to Cofferdam (10 km), Cofferdam to Haripur (7 km), Haripur to Koshi barrage (13 km) and south of Koshi barrage (1 km).
Ecological assessment of wetlands
Benthic macroinvertebrates were used as a biological indicator for assessing the ecological status of wetlands. Additionally, the environmental variables were analyzed to describe the condition. The benthic sampling was done by using hand nets of mesh size 0.5mm in various ponds, lakes, marshy lands and seepage area of KTWR and its buffer zone during post monsoon (November, 2009) season. The samples were preserved in 4% formaldehyde and labeled. The samples were further processed in the lab through sorting and identification based on keys (Nesemann et al. 2007 , Yule et al. 2004 ). The environmental variables were analyzed both in field and laboratory.
Journal of Wetlands Ecology, (2010) Vol. 4, pp 69-82 ISSN: 2091-0363 , Open access at www.nepjol.info/index.php/jowe Wetland Friends of Nepal at www.wetlandfriends.co.cc Line Transect method: Altogether 12 transects of 1.5 km were established in a north-south direction along the Koshi River eastern embankment from Prakashpur to Haripur area for the Swamp francolin survey. Each of the twelve transects was surveyed on foot at a constant speed (100m/6min.) of walk. The transects were surveyed daily for two weeks in the morning from 6:00 to 7:30 am and in the afternoon from 12:00 to 2:00 pm. When each bird was heard calling, its distance and direction from the observer were estimated using landscape or vegetation features as reference points for distance measurements, and details of habitat use were recorded. Birds were recorded on either side of the transect in a band width of 350 m. Population was counted as based on line transect call data as by this method it seems to have recorded the maximum reliable number. A population estimate is derived using following equation (Bibby et al. 2000) .
N= nA/a
Where N= the estimation of the species population status (calls heard), A= the area of the study region a= the area of the sampled sections where bird populations were actually heard n= the number of birds counted in the sampled sections The confidence limits on this population estimation are calculated as follows:
It is assumed that the use of above formula gives lower range of the population whereas multiplication of number of calls (heard) by 2 (assuming that every call represents a pair -Baral 1998, Dahal et al.2009 ). Thus a range of population within the study area was derived.
Point counts: Twenty four survey points were established from Prakashpur to Haripur at the gap of 700 m so that there were two points (A and B, Table 2 ) in each of the 1.5 km line transects for the point counts. When a bird was heard calling, the distance and direction from the observer were estimated, its activity was recorded and details of habitat use were recorded. The direction and distance of each calling bird from the observer was used to ensure that calling birds were not double-counted.
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Focus group discussion
In order to identify the existing threats and challenges to the existing biodiversity a focus group discussion was conducted at various levels. Information on recent sightings was reviewed and measures that could be taken to minimize the threats at the local level were documented. The exponential growth (r = 0.064) shows the sound population. Former count showed a higher male to female ratio while the present study showed a higher female to male ex ratio of 1:4 (M:F). The calf/cow ratio is 0.19 which shows the calf mortality has increased. The constant mixing of wild and domestic buffaloes had not only shared habitats but also competed for food, and opportunity for the transmission of disease from local livestock.
Category
Number of Arna S h r e s t h a , 1 9 8 9 B r i a n S m i t h , 1 9 9 4 C h a u d h a r y , 2 0 0 7 S u r v e y , 2 0 0 9
Marsh mugger crocodiles: A total of five Marsh Mugger Crocodiles (Crocodylus palustris) were sighted during the direct count using opportunity search method. Two males at west of Hawamahal/Kusaha and two males and one female at west of Madhuban in Koshi River were documented. They face many threats due to flooding and barrage construction in Koshi River, Journal of Wetlands Ecology, (2010) Vol. 4, pp 69-82 ISSN: 2091-0363, Open access at www.nepjol.info/index.php/jowe Wetland Friends of Nepal at www.wetlandfriends.co.cc abitat destruction and decline in food quality and quantity. Over fishing, use of gill nets and river 3 residents (Figure 7 ). The number of birds recorded during this study was compared with earlier studies (Scott, 1989; Chhetry, 2006) , and it was found to be in a decreasing trend in abundance. (Table 2 ). The observation (both seen and call) was frequent in the early morning (5:30 to :30 am) and rare in afternoon (12 noon to 2 pm). By using the density estimation method mentioned above, the density of Swamp Francolin within the study area along the eastern embankments was 8 adults/km². The total population within the study area was in a range of 52 (calculation method A) to 74 (calculation method B). As the species was observed to tolerate low-intensity grazing but f Koshi dykes in 2008 and ssociated disturbances. With better protection and revegetation of bare areas especially in the were surveyed. The study recorded 10 orders with 42 taxa (Family, Subfamily and Species). The available habitat for Swamp Francolin within the Reserve was limited, this density estimate cannot be used to derive total reserve population. The species generally found inhabiting swampy grassland and dense shrubby area along the east and west slopes of the dam within 250 m of water source. It was also found in tall and moist grassland and in clear patches. The avoids moderately or heavily grazed grasslands. The species was found in groups, although adult birds were most often found in pairs. A comparison of the density estimate derived during earlier study (Dahal et al. 2009 ) shows marked reduction. This reduction is mainly attributed to breaching o a flood areas, the population may easily come back to original numbers.
Ecological assessment of wetlands:
The studied wetlands were categorized into 'fair' ecological condition. A total of ten wetlands including ponds, eastern seepage marshy lands and Kamal Daha The wetlands depth ranged from 1m to 2.5 m. These wetlands are under intense pressures from encroachment by people, domestic livestock and the use of chemical fertilizers and pesticides. Additionally, the invasive alien species such as South American Climber vine Mikania micrantha poses a serious threat by altering an a 
CONCLUSION
The current study has recorded a total of 219 wild water buffalos, 11 dolphins, 5 marsh mugger crocodiles, 52 to 74 Swamp Francolin, 517 vultures, and 42 taxa of macroinvertebrates in Koshi Tappu Wildlife Reserve and its buffer zone. It has also documented 69 species of wetland birds belonging to 46 genera and 15 families comprising 30 winter visitors, 3 summer visitors, 3 occasional visitors and 33 residents. KTWR has from the beginning faced tremendous anthropogenic pressure and continues to do so. The flood of 2008 further complicated the problem as the Reserve had to cope with all the externalities ranging from temporary settlement, fuel wood and fodder supply, excessive use of local resources and the construction and repair work of the embankment. Though KTWR provides important habitat for a number of endangered species, current practices and existing problems pose a serious threat for long term conservation of the biodiversity. If we are to manage the biodiversity and improve the local livelihood of wetland dependent people, the entire stretch of the Koshi River from Chatara to Koshi barrage should be given due attention and priority. Similarly, the existing feral cattle should be removed to create and provide enough space for wild herbivores. Translocation of Arna to a similar habitat elsewhere should also be a priority from the management perspective. Similarly, since dolphins feed upon smaller fishes and shrimps, the mesh size of fishing nets can be regulated so that the fisherman catch only larger fishes and allow smaller fishes to escape. The existing tourism potentials should also be harnessed in order for the local people to benefit from biodiversity conservation th
